In this work, we are presenting a combination of two preliminary results for quasi-free photoproduction of η-mesons from the liquid deuterium and 3 He targets for incident photon energies from threshold up to 1.4 GeV. The experiments were performed at the Mainz MAMI electron accelerator, using the Glasgow tagged photon facility. Decay photons of the η-mesons and the recoil nucleons were detected with an almost 4π covering electromagnetic calorimeter combining the Crystal Ball and TAPS detectors. The data from both targets show a narrow structure in the excitation function of γ + n → n + η. The results from the two measurements are consistent within the expected effects from nuclear Fermi motion.
Motivation
Previous experiments within the GRAAL, 1,2 LNS-Sendai 3 and CBELSA/TAPS 4, 5 collaborations have reported a narrow structure at W ≈ 1680 MeV in the total cross section of quasi-free η-photoproduction off the neutron. This structure is not seen on the proton and its nature is up to now still unknown. As the width of the structure is close to the experimental resolution of the different experiments the true width should be unusually small compared to known resonances in this energy range. Therefore, the structure can hardly be described using a single wellknown broad nucleon resonance. We report preliminary results from two different experiments performed at the tagged-photon beam facility at MAMI. In one experiment a liquid deuterium target was used as a neutron target, whereas in the other one a liquid 3 He target was installed.
Experimental Setup
The measurements were performed at the continuous wave accelerator facility MAMI 9,10 in Mainz. A schematic view of the experimental setup is shown in Fig. 1 . A photon beam was produced from an electron beam of 1.5 GeV energy via bremsstrahlung using a copper radiator. The energy of the photons was determined by a momentum analysis of the scattered electron in a magnetic spectrometer (Glasgow photon tagger [11] [12] [13] In front of every crystal a thin plastic scintillator element is installed as a charged particle veto detector. As trigger condition a deposited energy sum of 300 MeV in the Crystal Ball and a total multiplicity of two or more hits in both calorimeters was requested.
Data Analysis
Using the γγ and 6γ decay of the η-meson, the final state products of the quasi-free reactions γp→ ηp and γn→ ηn were selected by requesting 2(6) neutral clusters + 1 charged cluster or 3(7) neutral clusters, respectively, in the detector system. The η-mesons where identified in the invariant mass spectrum by applying a cut around the η mass. Background coming from e.g. ηπ-photoproduction was suppressed by cutting on the ηN -coplanarity and the missing mass. The event selection criteria for both exclusive and inclusive channels are shown in the table below.
Preliminary Results
Preliminary results of the analysis are shown in Figs. 2 and 3 . In the following, results for angular distributions are given in the cm-frame of the incident photon and the participant nucleon.
For the kinematically reconstructed results as a function of W , the cm-frame was derived event by event from the incident photon energy and the reconstructed nucleon momentum.
The the neutron cross section is observed which is not seen on the proton. The width of the structure in σ(W rec ), that is not affected by Fermi motion, is around 50 MeV and is mainly resolution dominated. The differences in σ(W beam ) seem to be only related to the larger Fermi motion inside the 3 He nucleus. Obtaining consistent results by using nuclei with different Fermi motion and σ p /σ n -ratio makes it very unlikely that the observed effect is caused by rescattering of mesons or FSI.
